Reversal of multidrug resistance by methoxypolyethylene glycol-block-polycaprolactone diblock copolymers through the inhibition of P-glycoprotein function.
Overexpression of P-glycoprotein (Pgp) is one of the major limitations in cancer chemotherapy. Previous work has shown that amphiphilic diblock copolymers composed of methoxypolyethylene glycol-block-polycaprolactone (MePEG-b-PCL) diblock copolymers enhanced the cellular accumulation of Pgp substrates by modulating the function of this drug efflux transporter. The objective of this work was to determine whether MePEG-b-PCL diblock copolymers modulated Pgp function in multidrug resistant (MDR) cancer cells. The diblock copolymer enhanced the accumulation of various Pgp substrates in Pgp overexpressing MDR cells but did not influence substrate accumulation in non-Pgp expressing cells. Treatment of MDR cells with the diblock copolymer enhanced paclitaxel (ptx) and doxorubicin (dox) accumulation. Following uptake, ptx was rapidly effluxed from MDR cells whereas diblock copolymer treatment retained dox inside MDR cells. Treatment of MDR cells with the diblock copolymer reversed drug resistance to dox but not ptx. However, resistance to ptx was reversed by verapamil, which indicated that a sustained inhibition of Pgp was required for ptx to induce cytotoxicity in MDR cells. Taken together, these results highlight the potential of MePEG-b-PCL diblock copolymer to reverse drug resistance in MDR cancer cells through inhibition of Pgp function, making it a promising candidate for overcoming MDR.